Fourteen (82%) of this pioneer group were leading normal lives (ability index 1 or 2). Although these results are acceptable concern remains about the probability of deteriorating right ventricular function.
The introduction of an intra-atrial baffle repair for transposition of the great arteries (the Mustard procedure) in 19641 dramatically changed the prognosis of babies born with this anomaly. Concern about the long term results remains, particularly the capacity of the tricuspid valve and right ventricle to support systemic pressure for many years. Much has been written about the short and medium term results of the Mustard procedure, but little is known about the long term functional ability of these patients when they become adults. We evaluated a selected group of survivors who reached adulthood after the Mustard procedure.
Patients and methods
We studied all patients with angiographically proven transposition of the great arteries and a previous Mustard operation who were seen at the National Heart Hospital, London, since 1965 and who survived beyond the age of 14 years. All patients were referred from the Hospital for Sick Children in London. There were 18 patients aged
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Accepted for publication 12 March 1987 15-27 years (mean 20) who had had a Mustard operation when they were five months to 11 years old; one patient has died. Table 1 shows the clinical data.
Eleven patients (610%) had had a Blalock-Hanlon septectomy at nine days to six years and six patients had had a Rashkind atrial septostomy. Three patients required ligation of a ductus arteriosus (cases 10, 12, and 16), three had closure of a ventricular septal defect (cases 10, 14, and 16), and one had a pulmonary artery banding (case 10). The 17 This study was undertaken to determine the problems faced by adult survivors. The mean follow up is probably the longest of any published report. Transposition: late results after Mustard procedure Arrhythmias were the most common complication and they occurred at some time in 16/18 patients (89%); seven were symptomatic. The reported frequency of rhythm and conduction disturbances after the Mustard operation varies from 13% to 100%.4-7 The high frequency in our series could in part be explained by the inclusion of some bradycardias that may occur in the normal population8 and may also relate to the intensity of search for arrhythmias-the combination of exercise testing and Holter monitoring undoubtedly increases the yield. But more likely explanations are that many of our patients had had a Blalock-Hanlon septectomy (11/18, 61 %) and the long duration of patient follow up, since the frequency of sinus rhythm decreases as patients are followed for longer periods.9-" Seven patients (cases 2, 3, 5-7, 12, and 18) required intervention because of arrhythmia and, as in other studies,69 tachycardia and bradycardia have been frequent. Two (cases 2 and 7) required pacing, three (cases 5, 12, and 18) needed cardioversion for atrial flutter, and two needed antiarrhythmic treatment for supraventricular tachycardia. Only one patient (case 2) needed all these treatments at different times because of the tachy/bradycardia syndrome. The arrhythmias were easy to control, with the exception of patient 18 who died of recurrent atrial fibrillation and severe right ventricular failure.
As in other studies"2 sinus node dysfunction was common (59%). It is caused either by direct damage at operation or by obliteration of the sino-atrial node artery. Previous electrophysiological studies showed a slow pacemaker recovery time after the Mustard procedure, with the junctional area sometimes recovering before the sinus node.13 The absence of intra-atrial, atrioventricular, and His-Purkinje conduction abnormalities'4 also suggests that sinus node damage is the main cause of arrhythmias in these patients.
It is surprising that five of the six with junctional rhythm at rest developed sinus rhythm on exercise, but this finding should not be considered reassuring since one patient (case 2), who had been in junctional rhythm for 10 Warnes, Somerville passu with right ventricular dilatation, as the tricuspid valve ring stretches and the leaflets fail to coapt. Initially the ejection fractions are preserved. No one had tricuspid regurgitation secondary to ruptured chordae or endocarditis. Previous reports have suggested that severe tricuspid regurgitation and right ventricular dysfunction are commonly related to surgical closure of a ventricular septal defect through the tricuspid valve'6 17; only one of our three patients who had a ventricular septal defect closed has tricuspid regurgitation.
The management of patients who develop right ventricular failure and tricuspid regurgitation late after the Mustard procedure is difficult. Tricuspid valve replacement in the presence of severe right ventricular failure carries a high risk. Other treatment options include cardiac transplantation or a two stage procedure with banding the pulmonary artery to "retrain" the left ventricle, followed by an arterial switch and take down of the atrial baffle. Early results appear to be satisfactory,'8 provided that pulmonary artery banding is performed when diuretics become necessary.
Left ventricular ejection fractions were normal in 13/17 patients (76%); two of the four with impaired function (one with pulmonary hypertension) had closure of a ventricular septal defect at the time of the Mustard procedure, and closure has been a recognised association in other studies.'4 Pulmonary hypertension resulting not from a ventricular septal defect but from tricuspid regurgitation probably causes left ventricular dysfunction in one other patient.
Obstruction of the left ventricular outflow tract was uncommon in this series and only caused symptoms when it was associated with a tachycardia. Obstruction did not appear to progress. Obstruction of the superior vena cava was also uncommon (17%); all three patients with this feature had collateral venous channels demonstrated on angio- 
